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(54) LACTIC ACID-TYPE POLYMER COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition containing a lactic acidtype polymer, an 
ultraviolet absorber and a light stabilizer at specific ratios and useful as a molded 
article having excellent weather resistance and decomposable in natural environment 
to prevent the accumulation of wastes when discarded after use. 
CONSTITUTION: This polymer composition contains (A) 100 pts.wt of a lactic 
acid-type polymer having a molecular weight of preferably 30,000-500,000 {preferably 
at least one kind of polymer selected from polylactic acid [at least one kind of polymer 
such as poly(L-lactic acid) and poly(DLHactic acid) having an LHactic acid unit 
content of 50-100mol%] and a lactic acid-hydroxycarboxylic acid copolymer (at least 
one kind of polymer such as lactic acid-glycolic acid copolymer containing 30-98 mol% 
of lactic acid unit and 2-70mol% of glycolic acid unit)} and (B) 0.001-5 pts.wt. of at 



least one kind of additive selected from ultraviolet absorber and light stabilizer (e.g. 
2-hydroxy-4-n-octoxybenzophenone). The composition preferably further contains 
1-50 pts.wt. of a plasticizer such as glycerol triacetate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The lactic-acid system polymer constituent characterized by including at 
least a kind of additive 0.001 - 5 weight sections chosen from an ultraviolet ray 
absorbent and light stabilizer to the lactic-acid system polymer 100 weight section. 
[Claim 2] The benzophenones in which an additive contains 
2-hydroxy-4-n-octoxybenzophenone and a 4-DODESHIROKIN-2-hydroxy 
benzophenone The benzotriazols containing 2-(2 - hydroxy-5 -methylphenyl) 
benzotriazol and 2-(2 - hydroxy-3\ 5'-G tert-buthylphenyl) benzotriazol And the 
lactic-acid system polymer constituent according to claim 1 characterized by being a 
kind of additive chosen from the sebacate containing bis(2, 2, 6, and 
6-tetramethyl-4-piperidyl) sebacate at least. 

[Claim 3] The lactic-acid system polymer constituent according to claim 1 with which 



a lactic-acid system polymer is characterized by being a kind of polymer chosen from 
the polylactic acid and lactic-acid-hydroxycarboxylic acid copolymer at least. 
[Claim 4] The lactic-acid system polymer constituent according to claim 1 or 3 
characterized by the molecular weight of a lactic-acid system polymer being 
30,000-500,000. 

[Claim 5] The lactic-acid system polymer constituent according to claim 4 
characterized by being a kind of polymer chosen from Pori (L-lactic acid) in which 
polylactic acid has 50-100 mol % of LHactic acid units, Pori (DL-lactic acid) and Pori 
(D-lactic acid) with 50-100 mol % of D-lactic-acid units, and Pori (DL-lactic acid) at 
least. 

[Claim 6] The lactic-acid system polymer constituent according to claim 4 with which 
a lactic-acid-hydroxycarboxylic acid copolymer is characterized by being a kind of 
polymer chosen from the lactic-acid-glycolic-acid copolymer with 30-98 mol % of 
lactic-acid units, and 2-70 mol % of glycolic-acid units, and the lactic-acid-hydroxy 
caproic-acid copolymer with 10-98 mol % of lactic-acid units, and 2-90 mol % of 
hydroxy caproic-acid units at least. 

[Claim 7] The lactic-acid system polymer constituent according to claim 1 
characterized by a lactic-acid system polymer constituent containing 1-50 weight 
section for a kind of plasticizer chosen from the lactic-acid oligomer and the lactide 
which are triacetin, a lactic acid, and degrees of polymerization 2-10 at least to the 
lactic-acid system polymer 100 weight section. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the lactic-acid system polymer 
constituent with which weatherability was improved. It is related with lactic-acid 
system polymer constituents with which the weatherability containing ah ultraviolet 
ray absorbent, light stabilizer, etc. was improved in detail, such as a polylactic acid and 
lactic-acid-hydroxycarboxylic acid copolymer. 
[0002] 

[Description of the Prior Art] Conventionally, when polylactic acid is widely known as 
a hydrolysis nature polymer and this is applied to especially the inside of the body, the 
lactic acid generated by hydrolysis is nonpoisonous, and since it is changed into 



carbon dioxide gas and water by the metabolic turnover and is discharged by 
insurance by it to the outside of the body, various application is expected as a 
medical-application way. For example, the suture for an operation of the living body 
absorptivity which consists of a filament of polylactic acid is indicated by 
JP,41-2734,B, and the pin for osteosynthesis which comes to fabricate polylactic acid 
is indicated by JP,63-68155,A. 

[0003] The hydrolysis rate of polylactic acid is influenced by the degree of crystallinity 
and molecular weight. Moreover, L-lactic acid and D-lactic acid exist in a lactic acid, a 
configuration unit is the polymer of crystallinity [ Pori / where only L-object consists 
only of a D-object / Pori (L-lactic acid) or Pori (D-lactic acid) ], and Pori (DL-lactic 
acid) where the configuration unit of L-object and D-object is intermingled has a large 
hydrolysis rate compared with a small hydrolysis rate. 

[0004] In order to improve the hydrolysis nature and the mechanical property of 
polylactic acid, the copolymer (copolymer) of a lactic acid, and a glycolic acid and 
various hydroxycarboxylic acid, such as a hydroxy caproic acid, is indicated. For 
example, the transplantation object for medical departments which the auxiliary 
implement for surgical operations which becomes JP,49-36597,B from the 
lactic-acid-glycolic-acid copolymer which consists of 65 - 85 % of the weight of 
lactic-acid units and 35 - 1 5 % of the weight of glycolic-acid units is indicated, and 
becomes the Patent Publication Showa No. 50161 1 [ 62 to ] official report from the 
copolymer of a caprolactone and a lactide (annular dimer of a lactic acid) is indicated. 
[0005] Since even the moisture in air hydrolyzes effectively, the polylactic acid or 
lactic-acid-hydroxycarboxylic acid copolymer is considered in application as basic 
raw materials of the resolvability general-purpose ingredient of disposable 
applications other than the medical-application ways above in recent years. 
[0006] In case there is various knowledge about the hydrolysis rate of polylactic acid 
or a lactic-acid-hydroxycarboxylic acid copolymer, therefore the resolvability 
ingredient of a disposable application is built using these resin, it is comparatively easy 
to design an ingredient in accordance with the resolving time required of the 
application. For example, if duration of service is extent half a year, it is good to use 
Pori (L-lactic acid) of the amount of macromolecules, and duration of service is about 
several days, and it is desirable [ after use ] that being decomposed as promptly as 
possible uses a lactic-acid-glycolic-acid copolymer for a desirable application. 
[0007] 

[Probiem(s) to be Solved by the Invention] However, when the resin moldings built 
with lactic-acid system polymers, such as a polylactic acid or 



h 



lactic-acid-hydroxycarboxylic acid copolymer, was used outdoors according to 
artificers 1 knowledge, it turned out that a fall on the strength is clearly caused early 
compared with the case where it is used in indoor, or a dark place or the living body, 
and phenomena, such as embrittlement, destruction, and disappearance, expect and 
happen early [ reliance ]. 

[0008] When early [ the film built by expecting to maintain the reinforcement half a 
year at least by the knowledge of a hydrolysis rate in the case of the usual 
atmospheric temperature is used outdoors, and ], it will become weak in about one 
month, and it will stop for example, already achieving the function. What was worse, 
extent by which this catabolic rate is promoted could not be expected at all, but that 
decomposition period was various. 

[0009] Thus, when it is going to use lactic-acid system polymers, such as these 
polylactic acid and a lactic-acid-hydroxycarboxylic acid copolymer, as a resolvability 
resin moldings ingredient, understanding by early from the expected resolving time, 
when it is used outdoors will bring about the situation serious occasionally, and it 
serves as a big fault which can never be overlooked. 

[0010] This invention solves the above-mentioned problem and aims at offering the 
lactic-acid system polymer constituent excellent in the weatherability by which the 
too early decomposition in the outdoors was controlled. 
[0011] 

[Means for Solving the Problem] this invention persons came to complete a header 
and this invention for the ability of the too early decomposition in the outdoors to be 
controlled effectively by adding the ultraviolet ray absorbent or light stabilizer of the 
amount of specification to a lactic-acid system polymer, as a result of inquiring 
wholeheartedly, in order to attain the above-mentioned purpose. 
[0012] That is, this invention is a lactic-acid system polymer constituent 
characterized by including at least a kind of additive 0.001 - 5 weight sections which 
were chosen from an ultraviolet ray absorbent and light stabilizer to the lactic-acid 
system polymer 100 weight section. 

[0013] The lactic-acid system polymer constituent of this invention is obtained by 
adding an ultraviolet ray absorbent or light stabilizer to lactic-acid system polymers, 
such as a polylactic acid and lactic-acid-hydroxycarboxylic acid copolymer, and 
mixing to them. The lactic-acid system polymer constituent of this invention is 
excellent in weatherability, and since the hydrolysis nature which a lactic-acid system 
polymer originally has is moreover maintained, even if it uses outdoors the moldings 
obtained from now on, it shows the same decomposition behavior as the case where it 



is used in indoor or a dark place. Therefore, it is useful as materials of the moldings 
mainly used outdoors. 

[0014] Hereafter, this invention is explained to a detail. In this invention, a lactic-acid 
system polymer points out the thing of a polylactic acid and 

lactic-acid-hydroxycarboxylic acid copolymer. Although L-object and D-object exist 
in a lactic acid, when only calling it a lactic acid in this invention and there is especially 
no notice, suppose that both L-object and D-object are pointed out. Moreover, the 
molecular weight of a polymer shall point out the thing of weight average molecular 
weight, especially when there is no notice. 

[0015] The lactic-acid system polymer used for this invention is a copolymer of 
polylactic acid and a lactic acid, and other hydroxycarboxylic acid that may be 
copolymerized, and the copolymer used preferably is a copolymer of a lactic acid, or a 
lactide and hydroxycarboxylic acid. 

[0016] both Pori (L-lactic acid) where a configuration unit consists only of L-lactic 
acid as polylactic acid used for this invention Pori (D-lactic acid) which consists only 
of a D-lactic acid and various Pori (DLHactic acid) where an L-lactic acid unit and 
DHactic-acid unit come out comparatively, and it exists — although — it can be used. 
Moreover, as hydroxycarboxylic acid which is the comonomer of a 
lactic-acid-hydroxycarboxylic acid copolymer used for this invention, a glycolic acid, 
hydroxybutyric acid, a hydroxy valeric acid, hydroxy pentanoic acid, a hydroxy caproic 
acid, hydroxy oenanthic acid, etc. are illustrated. 

[0017] Lactic-acid system polymers used for this invention, such as a polylactic acid 
and lactic-acid-hydroxycarboxylic acid copolymer, can choose what is needed out of 
L-lactic acid. D-lactic acid, and hydroxycarboxylic acid, can make it a raw material 
monomer, and can be obtained by carrying out a dehydration polycondensation. As an 
approach of carrying out a dehydration polycondensation, it carries out in an organic 
solvent preferably and the approach of performing, while removing the heating 
dehydration condensation reaction of a lactic acid or a lactic acid, and other 
hydroxycarboxylic acid and the generated water out of the system of reaction is 
mentioned. Moreover, it can also obtain by carrying out ring opening polymerization of 
the cyclic ester, such as the lactide which is the annular dimer of a lactic acid and 
glycolide which is the annular dimer of a glycolic acid, a caprolactone, propiolactone, a 
butyrolactone, and a valerolactone. 

[0018] The moldings obtained from a lactic-acid system polymer is hydrolyzed with 
moisture, storm sewage, etc. in air also not only in underwater or the inside of soil but 
in the period currently used after abandonment. Therefore, with regards to properties, 



such as moldings tensile strength, such as a film and a sheet, if molecular weight is low, 
tensile strength will fall, and if the molecular weight of a lactic-acid system polymer is 
high, its tensile strength will improve. However, if too high, fabrication nature will fall, 
and the inclination for shaping to become difficult is shown. As for the molecular 
weight of the lactic-acid system polymer used for this invention from this viewpoint, it 
is desirable that it is the range of 10,000-1,000.000. It is 30,000-500,000 still more 
preferably. 

[0019] When a lactic-acid system polymer is polylactic acid, a sheet, a film, or other 
moldingses are fabricated with melting extrusion molding, calender shaping, injection 
molding, etc. and heat treatment of a vacuum forming, pressure forming, vaccum 
pressure sky shaping, or heat setting etc. is performed under heating of it, by the case, 
crystallization progresses and the transparency of a moldings may be lost, concrete 

— an L-lactic acid unit — 100 mol % Pori (L-lactic acid) and DHactic-acid unit — 
100-mol % — in the case of Pori (D-lactic acid) which it has, in order to obtain a 
transparent moldings, it is necessary to perform temperature when performing heat 
treatment of the above-mentioned vacuum forming, pressure forming, vaccum 
pressure sky shaping, or heat setting etc. at about about 60-90-degree C low 
temperature, and it has a fault with the narrow temperature requirement of formation 
processing. 

[0020] When this point is taken into consideration, in order to obtain a transparent 
moldings, Pori (DL-lactic acid) which consists of an L-lactic acid unit and a 
D-lactic-acid unit is more desirable than Pori (L-lactic acid) which consists only of an 
L-lactic acid unit, or Pori (D-lactic acid) which consists only of a D-lactic-acid unit, 
the polylactic acid specifically used preferably — weight average molecular weight — 
30,000-500,000 — it is — and an L-lactic acid unit — 50-100-mol % (still more 
preferably 70-100-mol %) — Pori (L-lactic acid) which it has, and Pori (DL-lactic acid) 

— it is — D-lactic-acid unit — 50-100-mol % (still more preferably 70-100-mol %) — 
it is Pori (D-lactic acid) and Pori (DL-lactic acid) which it has. 

[0021] When a lactic-acid system polymer is a lactic-acid-hydroxycarboxylic acid 
copolymer, resolvability is influenced with the content of a lactic-acid unit. When 
there were few contents of a lactic-acid unit and it is discarded after use, 
decomposition is very slow or decomposition is sometimes inadequate. As for the 
content of the lactic-acid unit in [ this viewpoint to ] a copolymer, it is desirable that 
it is more than 10 mol %. 

[0022] Specifically, a desirable iactic-acid-giycoiic-acid copolymer is a copolymer in 
which weight average molecular weight is 30,000-500,000, and has 2-70 mol % of 



30-98 mol % and glycolic-acid units of lactic-acid units. A still more desirable 
presentation is a copolymer with 2-30 mol % of 70-98 mol % and glycolic-acid units of 
lactic-acid units. Moreover, a desirable lactic-acid-hydroxy caproic-acid copolymer is 
a copolymer in which weight average molecular weight is 30,000-500,000, and has 
2-90 mol % of 10-98 mol % and hydroxy caproic-acid acid units of lactic-acid units. A 
still more desirable presentation is a copolymer with 2-80 mol % of 20-98 mol % and 
hydroxy caproic-acid acid units of lactic-acid units. 

[0023] The optimal molecular weight of the lactic-acid system polymer used for this 
invention and a copolymer presentation are suitably chosen from the 
above-mentioned range according to the longest pasting period in the use application. 
If it illustrates based on this invention persons' knowledge, when duration of service 
will be more than half a year, it is good to use Pori (LHactic acid) whose molecular 
weight is 1 50,000 or more. For example, when duration of service is about one month, 
as for 50,000 or more Pori (LHactic acid) **, less than [ 5 mol % ] **** Pori (DL-lactic 
acid) is preferably used [ molecular weight ] for ******** in D-lactic-acid unit or 
more by 1 00,000. Duration of service has D-lactic-acid unit other than the 
above-mentioned polymer used, and in several weeks, for several [ only ] days when 
good, a less than [ 1 5 mol % ] **** lactic-acid-glycolic-acid copolymer is preferably 
used in less than [ 25 mol % ] **** Pori (DL-lactic acid) or a glycolic-acid unit, case 
[ moreover, ] the high moldings of flexibility is required — for example, a hydroxy 
caproic-acid unit — about 60 — about mol % — if the included lactic-acid-hydroxy 
caproic-acid copolymer is used, the moldings suitable for the use for about three 
months will be obtained. 

[0024] The lactic-acid system polymer constituent of this invention is preferably 
obtained by 0.001 - 5 weight section and the pan 0.05 - 5 weight section and by 
adding and mixing to the lactic-acid system polymer 100 weight section obtained 
according to ring opening polymerization or a dehydration polycondensation in at least 
one sort of additives chosen from an ultraviolet ray absorbent and light stabilizer. 
When there are few additions of an ultraviolet ray absorbent and light stabilizer, the 
effectiveness which controls promotion of decomposition by the weatherability, i.e., 
ultraviolet-rays exposure etc., at the time of using a moldings outdoors etc. will tend 
[ fully ] to spoil private seal ** and the property which a lactic-acid system polymer 
originally has, if many [ too ]. When this thing is taken into consideration, as for the 
addition of an ultraviolet ray absorbent and light stabilizer, it is desirable that it is the 
above-mentioned range. 

[0025] carrying out prehension removal of the radical which the ultraviolet rays of the 



range of 250-380nm wavelength with high energy with a destructive ultraviolet ray 
absorbent are absorbed, it changes and re-radiates on un-destroying-wavelength, and 
light stabilizer does not necessarily absorb ultraviolet rays, and decomposes in 
non-radical or generates in a photolysis the hydroperoxide which is a 
photodegradation initiator **** — etc. — it carries out and the photolysis of an 
ingredient is controlled by a certain device. The distinction with an ultraviolet ray 
absorbent and light stabilizer may not be clear. 

[0026] As the ultraviolet ray absorbent used by this invention, and light stabilizer, it is 
salicylic acid derivatives, such as a phenyl SARISHI rate and a p-tert-buthylphenyl 
SARISHI rate, and [0027]. 2, 4-dihydroxy benzophenone, 

2-hydroxy-4-methoxybenzophenone, 2, 2 -dihydroxy-4-methoxybenzophenone, 2, 
2 -dihydroxy -4, a 4-dimethoxy benzophenone, A 2-hydroxy-4-methoxy-2'-carboxy 
benzophenone, 2-hydroxy-4-n-octoxybenzophenone, 2, 2\ 4, and 4' — a - 
tetra-hydroxy benzophenone — Benzophenones, such as a 
4-DODESHIROKISHl-2-hydroxy benzophenone and 
bis(5-benzoy|-4-hydroxy-2-methoxypheny) methane, [0028] 2-(2- 
hydroxy-5'-methylphenyl) benzotriazol, 2-(2 - hydroxy-3', 5'-G tert-buthylphenyl) 
benzotriazol, 2-(2'-hydroxy-3 '-tert-butyl -5 -methylphenyl)-5-chlorobenzo triazole, 
2-(2 hydroxy-3\ 5-G tert-buthylphenyl)-5-chlorobenzo triazole, 2-(2- 
hydroxy-5'-tert-octyl phenyl) benzotriazol, 2-(2 - hydroxy-3 1 , 5-G tert-amyl phenyl) 
benzotriazol, 2-[2'-hydroxy-3'-(3", 4", 5"6"-tetrahydro 

phthalimidomethyl)-5-methylphenyl] benzotriazol, Benzotriazols, such as 2 and 
2-methylenebis [a 4-(1,1,3,3-tetrametylbutyl)-6-(2H-benzotriazol-2-IRU) phenol], 
[0029] The oxalic acid anilide derivative known for trade names SanduvorEPU and 
SanduvorVSU etc., A 2-ethoxy-5-tert-butyl-2'-ethyl oxalic acid screw anilide, A 

2- ethoxy-2-ethyl oxalic acid screw anilide, 2, 4-G tert-buthylphenyl -3, 5-G 
tert-butyl-4-hydroxy benzoate, 2-ethylhexyl-2-cyano - 3 and 3-diphenyl acrylate, 1 

3- screw-(4-benzoyl-3-hydroxy phenoxy)-2-propylacrylate, 1 
3-screw-(4-benzoyl-3-hydroxy phenoxy)-2-propyl methacrylate, A 
2-hydroxy-4-methoxybenzophenone-5-sulfonic acid, orthochromatic-methyl 
o-benzoylbenzoate, Ethyh2-cyano - 3 and 3-diphenyl acrylate, a 
2-hydroxy-4-benzyloxy benzophenone, Nickel dibutyldithiocarbamate, nickel 
CHITOBISU phenol complex, The zinc-oxide system UV stabilizer known for nickel 
content organic light stabilizer, barium, sodium, organic and the inorganic complex of 
the Lynn content, semicarbazone system light stabilizer, a trade name Sanshade, etc., 
a synergistic-effect agent, [0030] Bis(2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate, 



BisO, 2, 2, 6, and 6-pentamethyl-4-piperidyl) sebacate, 1-[2-{3-(3, 5-G 
tert-butyl-4-hydroxyphenyl) propionyloxy} ethyl]-4-{3-(3, 5-G 

tert-butyl-4-hydroxyphenyl) propionyloxy}-2, 2 and 6, and 6-tetramethylpiperidine — 
8-benzyl - 7. 7, 9. and 9-tetramethyl-3-octyl-triazaspiro [1,2, and 3-] [4, 5] 
undecane -2, 4-dione, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, amber acid 
dimethyl-1-(2-hydroxyethyl)-4-hydroxy - 2, 2, 6, and 6-tetramethyipiperidine 
polycondensation object, [0031] Pori [6-(1J,3,3-tetrametylbutyl) imino-1.3,5-triazine 
-2, 4-diyl], and [(2, 2, 6, and 6-tetramethyl-4-piperidyl) imino one] hexamethylene [(2, 
2, 6, and 6-tetramethyl-4-piperidyl) imino]], A 2-(3, 5-G 
tert-butyl-4-hydroxybenzyl)-2-n-butyl malonic-acid screw (1, 2, 2, 6, and 
6-pentamethyl-4-piperidyl), TETORAKISHI (2, 2, 6, and 6-tetramethyl-4-piperidyl) 1, 
2, and 3, 4-butanetetracarboxylate, The condensate of 1, 2, 3, and 4-butane 
tetracarboxylic acid, 1,2,2, 6, and 6-pentamethyl-4-PIPERIJI Norian, and tridecyl 
alcohol, The condensate of 1 , 2, 3, and 4-butane tetracarboxylic acid, 2, 2, 6, and 
6-tetramethyl-4-PIPERIJI Norian, and tridecyl alcohol, 1, 2, 3, and 4-butane 
tetracarboxylic acid, 1, 2, 2, 6, and 6-pentamethyl-4-PIPERIJI Norian, beta, beta, beta 1 , 
and beta — ' — a condensate with - tetramethyl-3 and 9-(2, 4, 8, 1 0-tetraoxaspiro [5, 
5] undecane) JIETA Norian — 1, 2, 3, and 4-butane tetracarboxylic acid, 2, 2, 6, and 
6-tetramethyl-4-PIPERIJl Norian. beta, beta, beta', and beta — ' — a condensate 
with - tetramethyl-3 and 9-(2, 4, 8, 1 0-tetraoxaspiro [5, 5] undecane) JIETA Norian, 
and [0032] Hindered amine, such as 1 , 2, 2, 6, and 6-pentamethyl-4-piperidyl 
methacrylate, 2, 2 and 6, and 6-tetramethyl-4-piperidyl methacrylate, is mentioned. 
[0033] In addition, 2 known as an ultraviolet ray absorbent for water paints - A 
hydroxy-4-methoxy-5-sulfo benzophenone TORIHIDO rate has the small 
effectiveness which controls promotion of the decomposition in use on the outdoors 
which is the purpose of this invention which cannot be predicted, and it is not suitable 
for this invention. 

[0034] Moreover, since [2, 2'-thio screw-(4-tert-octyl FENO light)]-n butylamine 
nickel and [2, 2'-thio screw-(4-tert-octyl FENO light)]-2-ethylhexylamine nickel 
which are known as light stabilizer, such as polyethylene and polypropylene, may 
cause decomposition of a polylactic acid and lactic-acid-hydroxycarboxylic acid 
copolymer in case it mixes with a polylactic acid and lactic-acid-hydroxycarboxylic 
acid copolymer, they do not fit this invention. 

[0035] As an approach of mixing an ultraviolet ray absorbent and/or light stabilizer to 
a lactic-acid system polymer, and manufacturing a lactic-acid system polymer 
constituent The ultraviolet ray absorbent and/or light stabilizer of the specified 



f) 



quantity are added to a lactic-acid system polymer. How to mix in the temperature 
near the room temperature using mixers, such as a ribbon blender and a Henschel 
mixer. How to make carry out heating melting of the lactic-acid system polymer to 
100-280 degrees C, and add and knead the ultraviolet ray absorbent and/or light 
stabilizer of the specified quantity, Or the approach of dissolving a lactic-acid system 
polymer, an ultraviolet ray absorbent, and/or light stabilizer in solvents, such as 
chloroform, a methylene chloride, benzene, toluene, a xylene, dimethylformamide, 
dimethyl sulfoxide, and dimethyl imidazolidinone, and mixing is mentioned. 
[0036] The lactic-acid system polymer constituent of this invention does not interfere, 
even if other additives, such as a plasticizer, an antioxidant, a thermostabilizer, 
lubricant, a pigment, and a coloring agent, are blended if needed besides the 
above-mentioned ultraviolet ray absorbent and a stabilizer. 
[0037] As a plasticizer, G n-octyl phthalate, G 2-ethylhexyl phthalate, Dibenzyl 
phthalate, di-isodecyl phthalate, di-tridecyl phthalate, Isophthalic acid derivatives, 
such as phthalic-acid derivatives, such as di-undecyl phthalate, and G soak chill 
phthalate, Adipic-acid derivatives, such as a di-n-butyl horse mackerel peat and 
dioctyl adipate, Citric-acid derivatives, such as maleic-acid derivatives, such as G 
n-buthylmalate, and tree n-butyl SHITORETO, Oleic acid derivatives, such as 
itaconic-acid derivatives, such as monobutyl itaconate, and butyl olate, Polymer 
plasticizers, such as low molecular weight compounds, such as phosphoric ester, such 
as ricinoleic-acid derivatives, such as glycerol mono-triricinolate, tricresyl phosphate, 
and trixylenyl phosphate, a polyethylene horse mackerel peat, and polyacrylate, etc. 
are mentioned. As a desirable plasticizer, triacetin (triacetin), a lactic acid, a lactide, 
with a polymerization degree of about two to ten lactic-acid oligomer, etc. are 
mentioned among the above-mentioned plasticizers. 

[0038] When adding a plasticizer to a lactic-acid system polymer constituent, the 
addition is suitably chosen according to whenever [ for which a moldings is asked / 
flexible ]. if it adds too much mostly, it carries out and is not desirable to carry out 
bleed out (a front face — to come up) on the surface of mold goods etc. Therefore, to 
the lactic-acid system polymer 100 weight section, 1 - 50 weight section is desirable 
still more desirable, and the addition of a plasticizer is 5 - 20 weight section. When 
making a lactic-acid system polymer contain a plasticizer, it is desirable that the 
crystallinity of a polymer is low in respect of plasticizing efficiency, bleed out 
prevention, etc. Therefore, when making a lactic-acid system polymer constituent 
contain a plasticizer, it is desirable to use Pori (DL-lactic acid) or a 
lactic-acid-hydroxy-acid copolymer as a lactic-acid system polymer. Pori which has 



[ an L-lactic acid unit ] 2-50-mol % for a 50-98-mol % and D-lactic-acid unit still more 
preferably (DL-lactic acid), Pori which has [ D-lactic-acid unit ] 2-50-mol % for a 
50-98-mol % and L-lactic acid unit (DL-lactic acid), A lactic-acid-hydroxy 
caproic-acid copolymer with 2-90-mol % and 10-98 mol % of lactic-acid units is used 
in the lactic-acid-glycolic-acid copolymer which has 2-70-mol % and 30-98 mol % of 
lactic-acid units for a glycolic-acid unit, and a hydroxy caproic-acid unit With a 
plasticizer, it is plasticized effectively and these polymers can prevent the bleed out 
of a plasticizer. 
[0039] 

[Example] Hereafter, an example is shown and this invention is explained in more 
detail. 

Using ethyl acetate, L-lactide (henceforth L-LTD) of the example 1-9 preparation of 
lactic-acid system polymer by ring opening polymerization> marketing of preparation, 
DL-lactide (it is called DL-LTD 50 mols of D-objects, 50 mols of L-objects, and the 
following), and glycolide (henceforth GLD) were recrystallized 4 times, and were 
refined, respectively. It distilled and refined, after drying commercial 
epsilon-caprolactone (henceforth CD on calcium hydride. The first tin of an octanoic 
acid was prepared to the glass reaction container which carried out silanizing as 
above-mentioned L-LTD of the amount which shows a front face in [[Table 1 and 2]], 
DL-LTD, GLD and CL, and a catalyst, lauryl alcohol (examples 1 and 2 of preparation) 
was prepared as a molecular weight modifier, reduced pressure deaeration of the 
inside of this container was carried out, and it dried one whole day and night. It sealed 
with reduced pressure of this reaction container, and the predetermined time 
polymerization was heated and carried out to the temperature shown in [[Table 1 and 
2]]. Reaction container contents were dissolved in the chloroform of an amount 20 
times after reaction termination, and this was further supplied in the hexane of the 
amount of 5 times of chloroform. The polymers which precipitated were collected, it 
dried and the lactic-acid system polymer P-1 to P-9 was obtained. The molecular 
weight of the obtained lactic-acid system polymer measured chloroform using the 
gel-permeation-chromatography method (henceforth GPC) used for the solvent, and 
computed it by polystyrene conversion. The polymerization conditions and 
determination-of-molecular-weight result of various lactic-acid system polymers 
which were obtained are shown in [[Table 1 and 2]]. 
[0040] 
[Table 1] 
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[0041] 
[Table 2] 
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[0042] Examples 13 [ 10-] Dean of preparation preparation of the lactic-acid system 
polymer by the direct dehydration polycondensation> Stark Trap To the reactor which 
it had 90% L-lactic acid (henceforth LA) of marketing of the amount shown in [Table 3] r 
a 90%D-lactic acid (It is hereafter called DA), a glycolic acid (henceforth GA), and a 
hydroxy caproic acid After making water distill, having inserted in, respectively (it is 
hereafter called HCA) and agitating by 150 degrees C and 50mmHg for 3 hours, 6.2g 
was added in the end of tin, and by 150 degrees C and 30mmHg, it agitated for further 
2 hours and oligomerized. 28.8g and diphenyl ether 21.1kg were added to this oligomer 
in the end of tin, the water separator separated the water and the solvent which 
distilled by performing azeotropy dehydration by 150 degrees C and 35mmHg, and only 
the solvent was returned to the reactor. After letting the organic solvent returned to a 
reactor pass in the column filled up with 4.6kg molecular-sieve 3A, as it returned to 



to 



the reactor 2 hours after, the reaction was performed by 150 degrees C and 35mmHg 
for 40 hours, and the polylactic acid solution was obtained. After adding and diluting 
diphenyl ether 44kg which dehydrated in this solution, it cooled to 40 degrees C, the 
depositing crystal was filtered, and it washed 3 times by 10kg n-hexane, and dried by 
60 degrees C and 50mmHg. 0.5N-HCI1 2.0kg and ethanol 12.0kg were added to this 
powder, after agitating at 35 degrees C for 1 hour, it filtered, and it dried by 60 degrees 
C and 50mmHg, and the powder P-10 to P-13 of a lactic-acid system polymer was 
obtained at about 85% of yield. P-10 to P-13 obtained — chloroform — dissolving — 
GPC (gel permeation chromatography) — the molecular weight of polystyrene 
conversion was measured by law. moreover — the same — P-10 — an acetonitrile 
dissolving — HLC (high performance chromatography) — when measured by law, the 
content of the residual monomer in a polymer was 0.2 % of the weight. The 
polymerization conditions and determination-of-molecular-weight result of various 
lactic-acid system polymers which were obtained are shown in [Table 3]. 
[0043] 
[Table 3] 
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[0044] 1.0kg (87 % of the weight of concentration) of lactic-acid water solutions was 
added to LHactide 1.8kg put into the example 14 preparation of plasticizer> reactor 
of preparation, and it heated in 100 degrees C for 2 hours. When it cooled, the liquid of 
transparence with stickiness in ordinary temperature was obtained. As a result of 
dissolving this oligomer in chloroform and measuring the distribution of polymerization 
degree by the gel-permeation-chromatography method, a lactic acid and lactic-acid 



oligomer were contained. Average degree of polymerization was 2.8. Henceforth, it is 
called LA oligomer. 

[0045] P-1 obtained in examples 1-7, the example 1 of a comparison - the example of 
10 preparation, P-4, and P-5 are dissolved in chloroform, respectively (10 % of the 
weight of concentration). 2-(2 - hydroxy-5'-methylphenyl) benzotriazol of the 
specified quantity shown in [[[Table 4, 7, or 8]]] there It was easy to add 2(hereafter 
called TP)-hydroxy-4-n-octoxybenzophenone (henceforth HOB), or a 
4-DODESHIROKISHI-2-hydroxy benzophenone (henceforth DHB), and mixed, and the 
solution of the lactic-acid system polymer constituent containing an ultraviolet ray 
absorbent was obtained. After carrying out the cast of this solution on the glass side . 
and being air-dry, the solvent was completely removed in reduced pressure drying, 
and the transparent film with a thickness of 100 micrometers was obtained. Moreover, 
fusing P-2 obtained in the example of preparation, and P-3 at 220 degrees C using the 
Brabender PURASUTO bluff mold kneading machine [Table 5] Or bis(2, 2, 6, and 
6-tetramethyl-4-piperidyl) sebacate of the specified quantity shown in [Table 6] (It is 
hereafter called HAL), TP, or 2-(2 - hydroxy-3\ 5'-G tert-buthylphenyl) benzotriazol 
(henceforth T320) was added, it mixed, and the lactic-acid system polymer 
constituent containing an ultraviolet ray absorbent was obtained. The heat press was 
carried out by the pressure of 50kg/cm2 with the temperature which shows the 
obtained polymer constituent in [[Table 5 or 6]], and the transparent sheet with a 
thickness of 0.5mm was created. 

[0046] In examples 1-3 and the example 1 of a comparison, it fixed to the location of 
an outdoor day which hits well, and the film was left (this condition is only called 
outdoors below). In the example 2 of a comparison, although it was similarly the 
outdoors, it put in into the box (it is made for rain to enter) covered so that a day 
might not hit (this condition is only called dark place below). Some films were taken on 
the 24th and the 44th, and molecular weight was measured in GPC. Compared with 
the object (example 1 of a comparison) left to the outdoors without adding TP, 
decomposition is controlled clearly and the polymer constituent (examples 1-3) which 
added TP showed decomposition behavior almost equivalent to decomposition 
(example 2 of a comparison) in a dark place in the examples 2 and 3 especially. The 
obtained result is shown in [Table 4]. 
[0047] 
[Table 4] 
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Like the example 1 , in the example 4 of a comparison, it was left in the dark place like 
the example 2 of a comparison, respectively, and the test for tensile strength of the 
sheet after predetermined days progress was performed to the outdoors in the 
example 4 and the example 3 of a comparison. The obtained result is shown in [Table 

[0048] 
[Table 5] 
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In the example 5 and the example 5 of a comparison, each sheet was left to the 
outdoors, it was left in the dark place in the example 6 of a comparison, and the test 
for tensile strength of the sheet after predetermined days progress was performed. 
The obtained result is shown in [Table 6]. 
[0049] 
[Table 6] 
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In the example 6 and the example 7 of a comparison, the film was left to the outdoors. 
In the example 8 of a comparison, it was left in the dark place. Three months after, 
some films were taken and molecular weight was measured in GPC. The obtained 
result is shown in [Table 7]. 
[0050] 
[Table 7] 
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In the example 7 and the example 9 of a comparison, the film was left to the outdoors. 
In the example 10 of a comparison, it was left in the dark place. Two months after, 
some films were taken and molecular weight was measured in GPC. The obtained 
result is shown in [Table 8]. 
[0051] 
[Table 8] 
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[0052] The ultraviolet ray absorbent shown in [Table 9] P-10 to P-13 obtained in the 
example 8 - the example of 1 1 preparation was added, it mixed in the room 
temperature using the Henschel mixer, and the lactic-acid system resin constituent 
containing an ultraviolet ray absorbent was obtained. Subsequently, the lactic-acid 
system resin constituent which shows a triacetin as a plasticizer to the lactic-acid 
system resin constituent obtained from P-10 and P-1 1 in [Table 9] and which carries 
out amount addition, is mixed in 180 degrees C using a Henschel mixer, and contains 
an ultraviolet ray absorbent and a plasticizer was obtained. After pelletizing the 
obtained lactic-acid system resin constituent using a twin screw extruder, melting 
extrusion and a film with a thickness of 150 micrometers were obtained using the 1 
shaft extruder. The resolvability of the obtained film was evaluated like the example 7. 
However, the neglect period in examples 10-11 was made into one month. A 
combination formula, extrusion temperature, and molecular weight change are shown 
in [Table 9]. 
[0053] 
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[0054] The ultraviolet ray absorbent shown in [Table 10] was added to the lactic-acid 



system polymer P-5 to P-9 obtained in the example 12 - the example of 16 
preparation, it mixed at the room temperature using the Henschel mixer, and the 
lactic-acid system polymer constituent containing an ultraviolet ray absorbent was 
obtained. Subsequently, after adding at a rate shown in [Table 10] by using as a 
plasticizer LA oligomer obtained in the example 6 of preparation by the constituent 
which was able to obtain the triacetin from P-9 again to the constituent obtained from 
P-7 and P-8, respectively, P-7 and P-8 used 1 50 degrees C at 1 30 degrees C, P-9 
used the PURASUTO mill, and it mixed. Furthermore, 150 degrees C and P-9 were set 
at 130 degrees C, P-5 set 210 degrees C, P-7, and P-8 at 100 degrees C, and P-6 
pressed them by the pressure of 50kg/cm2, and processed these with a thickness of 
1mm in the shape of a sheet. Subsequently, it cooled using liquid nitrogen, these 
sheet-like objects were ground using the hammer mill grinder, and the lactic-acid 
system polymer constituent was obtained. Subsequently, it extruded from the T die at 
the temperature shown in [Table 10] with a 1 shaft screw extruder, and lactic-acid 
system polymer film F-1-F-5 whose thickness is 1 10-120 micrometers were obtained. 
A combination formula, extrusion temperature, and film thickness are shown in [Table 
10]. Lactic-acid system polymer film F-1-F-5 obtained were buried in depth of 20cm 
among soil, it took out 12 months after, and the following approach estimated 
molecular weight retention. The obtained result is shown in [Table 10], 
[0055] The lactic-acid system polymer film left in <molecular weight retention> 
12-month soil insulation is dissolved in chloroform, the molecular weight of 
polystyrene conversion is measured by the GPC method, a difference with the 
molecular weight in front of manufacture is computed, and it asks by the following 
formula. 

It sets at a DW=100W1/W0 above-mentioned ceremony, and is DW:molecular weight 
retention W0. : Molecular weight W1 in front of manufacture : The **** breaking 
strength of the lactic-acid system polymer film F-2 obtained in the example 13 was 
measured in speed-of-testing 50 cm/min using the tension tester to the molecular 
weight pan after leaving it after use and in 12-month soil insulation. Consequently, 
**** breaking strength was 2 4.6 kgf(s)/mm. Moreover, the **** breaking strength 
after leaving F-2 for 21 days in 23 degrees C was 2 2.4 kgf(s)/mm. 
[0056] As the example of comparison 1 1 polyvinyl-chloride (average degree of 
polymerization 1 100) 100 weight section, the dioctyl phthalate 35 weight section, the 
compound stabilizer 2 weight section, and an ultraviolet ray absorbent, the resin 
constituent which contains the 1.0 weight section and the compound fatty-acid 
AMAIDO (stearin acid: palmitic-acid AMAIDO, 7:3-fold quantitative ratio) 1 weight 



section for TP was kneaded and rolled out by the calender method, and the elasticity 
vinyl chloride film with a thickness of 100 micrometers was obtained. After burying the 
obtained elasticity vinyl chloride film in 12-month soil insulation like an example 12, it 
dissolves in a tetrahydro furan, and GPC estimates molecular weight retention like an 
example 12, and the obtained result is shown in [Table 10]. 
[0057] 
[Table 10] 
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[0058] 

[Effect of the Invention] The lactic-acid system polymer constituent of this invention 
gives the moldings excellent in weatherability. Moreover, since the lactic-acid system 
polymer constituent of this invention is maintaining the original hydrolysis nature 
which a lactic-acid system polymer has, when discarded after use, it decomposes 
under natural environment, and the moldings obtained from this constituent is not 
accumulated as trash. 



[Translation done.] 
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a*>/3!j;l/#>mn# 'J v— VOAMtfU tt, L 
-ABL D-A^*5j:t>*fc Ka^v-*;l/^>^£DcpA^ 
A/PBS*/ v-fcU Bbktttft^ 
-r§ci:(cJ;yf#-i)<:i:A<t:^5o flfokttfii^-f 

fig Lfc*&Efc5Rfl.fcBfc* L^A^fi 1 3 *^tf 5. n 
-5„ ^fc, AK<0^«-«*Tfe55'i'^F, ts^tf^ 
•J n-;l/^<D^— a^Tfe^^y Fs i3~f&^7 9 

f vssoswRxx-r/i/^Maia^-r * c t ic x. *> 

[0 0 18] AB0fi#y^— *^»6n*B8»«»ttx ^ 

V— (D^aii, 10, 00 0—1, 000, 000CD 
IBIt'^SctWSbK ??>IC»$U<«3 0, 0 
0 0 — 5 00, 00 0t**5o 

[0019] AM^u v-##yASre;fcs*§£\ r§ 

L-fLS!ffi«l oot;ns#u (L-A^) *5<fcr>*D 

-A»*tt*i oo*n/%to*y (d-ase) <om& 
iivt* (ommzm e o - 9 0 °c.g.s^{SjgTtT ? &s 

[0 0 2 0] A>*^^^%l!S-r^i:s aW*(S0W*» 
S fc 461c « L - A^*ffiO^*^ 6 ft « # U ( L — A 
^) , $/-c(iD-AK¥fet0^c,ft^^y (D-A 
SO «kyt, L-A»#t(M3J:t/D-Attmffi*»&a* 



(4) 



#U (DL-tl) 4WSEH/\ UttStycli, »$L< 

ffl^ens^'jMii, M¥i$#?i:tf3o, ooo 

-5 00. 0 0 OT*&tK frO, L -ILK^te^ 5 0 ~ 
1 0 0^;l/% (^etC5?*b<l±7 0-1 0 OtW) 
tOtf'J (L-fHJg) *5«fctf*U (DL-?LS) T-fe 
?K D-?L^*{it^5 0~ 1 OOtM (£e>tC»$L 
<ti70~ioo ; eW) (D-?LK) *5«ktf 

#l> (D L —ILK) T*&£o 

[0 0 2 1] AK3R#'J T-tf, ?LBE-t Ka*S/*7U 

¥Lffi#{ft«D^rS«. l 0t;l/%J-X_kT-;fc3<r ttfWf: 

[0 0 2 2] S{*6tyai, #*LV?L»-yj=i— /HI 
n # U V—ti, Sg¥i§#?g# 30, 000-50 
0. 0 0 0T'$0> ?LK*ffi3 0 — 9 8 ^/l/%*5 
|J3- ;bK*(42~7 0tW^tO3t;«Jv-^ 
&<> *5*C#SUHIl«U:, ?LK*ffi7 0-9 8^e;l/% 20 

*j r>* y y a - )vmm& 2 — 3 0 =e )i> % * & o 3 # y v 

n # y T-li, 30, 000-50 

0. 0 0 OT&tK ¥LK#fiii 0 — 9 8 ; e;i/%*5<kt>*t 
Ha*~>*yD>'Kg|#ffi2 — 9 O^r/l^Sr&orutfy 
v-T'fe^,o «6K»*bVlE«H:, ?LB¥tfc2 0~9 
8^r;b%*3d:t>*t: Vu^-i/fj^u V^iifit 2 — 8 0*: 

[0 0 2 3] #f£Wcffl^5a&&#y^-<D»jg&# 

0J3# e. O£lJt.l;:SoVT0tj5S-r 5 & e> if. ffiffl JUJUfltf* 
¥fcLkT?*S«^ti, 1 5 0, 0 0 0«J:T*$ 

*#U (L-?LS0 £ffl</>5<Dtf<k^o 0>J*-tt\ ffifl3»! 
WJtf 1 *^@)g(D)i^t±, 5 0.0 0 0 W±<D 

#U (L-?LK) Slifctt^Stf 1 0 0. 0 0 0J-X±7? 

D-?LK#ffi5r5 : &;U%*ffi#ty^U (DL-?LK) 

*2 5*;i/%*Stetr#U (DL-¥L8D Jf^Ua— ;!/ 40 

6 0^;l/%Sie$ty?LS-t Fo+->*7'nyli|I& 

&w^ntf& 3 ^flatofiiKit 
[0024] ^oMS^'Jv-fflBiiii, mmm 

0 sMHctt l , si^siaiRffjfe «t xfyt&%.mfr h mi* 
tirz'piz < t & 1 aoj&bnffl* 0 . 001 — 5 Mas. so 
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setcdfSLOio. os-smsb, ^Jin. ii-s-rs 

4n»#'>*^i:, jSJBWfcgttTflfeffl Lfc»^<DIt« 

[0 0 2 5] ^WWRSlfcli, W«IWa:Sfx*;l/*— 
^rtO?SS2 5 0 — 3 8 0 n m©®ffl<D^f^®lK 

fc t» as bt(5J e, *>o««Tf «S©«»»*«HW"r St© 
Tr&£>o ttftiftKitX&l ftg;£??J i: OK9JttflUn?4v> 

[0 0 2 6] ^^T^ffl-rS^JinRlRSJfc.fcU*^ 
5£frJi:L"Oi, 7i-WJi'U-h, p-tert — 

[0 0 2 7] 2. 4->"th'n4 ; ^W7x/X 2 
-tKD+->-.4-^ h^> % /7iy^ 2. 2' 
-i^t Fa4^->— 4 2. 
2' — >'tKn^->-4, 4' -^ht-W^i 

2-tKD*i/-4-^h*->-2' 
-W;7i/>, 2-tKD*->-4-n-*^h* 
i/^y77x7y, 2, 2' . 4. 4" — f h7tb*D 
+ >"<W'7x/>s 4 - Vrisu^is- 2 FD+ 
i/-<>'V7xyv, IfX (5 — ^yV-<)V- 4-th'P 

[0 0 2 8] 2- (2' -tKa+-y-5' 

xni) ^yy"h>J7y"-^K 2- (2' -tFD+-y 

-3' , 5' t e r t-7^7x^;l') 

MJ7y"-^K 2- (2 1 -tKo^y-3' - ter 
t-y=f-A/-5' -^f;l/7i-M - 5-^D^y 
"/hVTV->W 2- (2' -tKD^-y-3' . 5' 
-'J- t e r t-7f^7xx;W -5-^DD^yy 
h'J77-;k 2- (2* -tKn+-y-5' - ter 
t-^^Wx-M U7V— ;k 2- 

(2' -tFD+y-3' , 5' -y-tert-75 
;b7x-7l^) ^WhUTV-^K 2- [2" -tFa 
^->-3' - (3" . 4", 5", 6"-fh7tFD 
7?M5F^f;W -5' -^^t/7x-;H 
hV7V-JW 2. 2' -.^f-U'VlfX [4- (1. 
1. 3. Z-T-Y^tl-fr-fl-M -6- (2H-^y 
•/FU7V*-JV-2-^;W 7x/-^] m<0^>Vh 
'J7'/-m 

[0 0 2 9] i&SiSS anduvorEPU^Sand 
u v o r V S Uf T'ffl8nSW7-'J FSift> 2- 



(5) 



6-184417 



xh^->-5-t e r t-7^;l/-2' -x^;l/®^tT 

h\ 2, 4--/*-tert-7f;l/7i-;l/-3, 5- 
~J— t e r t-7f;l/-4-tFa4 ; >"<y , /i-h, 
2 -x^;l/^^~>^- 2— >7/-3, 3 ->"7i-;l/ 
7*UU-K 1. 3-lfX- (4-^vW/t/-3- 
tKn+->7iy*-» — 2 —~7a \f)VT *7 U U — h> 
1, 3-fcfT.- (4--OV r -T;l/-3-t Kn+^i 
y^i/) -2-T/ak!;l/y £?y t^- K 2-tFP* 

;i/y-'^y"^;vSlfl^f;K x^;i/- 2 ->77 
-3, 3->*7i-;l/7^'Jl/-h, 2-fc Kn+->- 
4 -^y^w+^y^iyy, ->"7"f;i/^f*A 

^^ViE-'V^ X>y7vl> • f hfX7i/-;H 
x-y-TVl/^W^ftS^Sl ^V7A, 7"hy>7 

a. y ytt^tl • «Mfttt$& •ts.tuvxvz/jfkft 

ZcMftL mShZ S a n s h a d e«ST?»SnSft{fcffiiB 

[0 0 3 0] tfX (2, 2, 6, 6 -f" h^y 7^1— 4 

— \£^)VA/) -t:M<5r— K fcTX ( 1 , 2, 2, 6. 6 20 

[2- {3- (3, 5->*-tert-7f^-4-t 
Kd+->7i-W ya t?;j-x;M-^>} x^;l/| -4 

- (3- (3, 5->'-tert-7^l/-4-tFn 
^-yyi-W ^akf^x;b^-^M -2, 2, 6, 6 
-f h^^fyV^ijyx 8—0^-7, 7, 

9, 9— r h^y^-s-^T^i'- 1 , 2, 3 - h 
UT-lfXtfa [4, 5] <}>9 : ±)>-2. 4-~J*>, 
4-'<yy"^;l/^i'-2, 2, 6, 
t^U CfcK^v^^l/- 1 - (2-t Ka4^> 30 
X^-;l/) -4-HKD^-2, 2, 6, 6-rf7^ 

[0 0 3 1] #y [6- (1, 1, 3. 3-fh7^f 
;l/7^;l/) 1 . 3, 5-hU7v f >-2. 4- 

^-Ob] [ (2, 2, 6, 6 -t^^T^U- 4 -tf-< 
'J^b) = 'V*-»M*-U:<' [ (2, 2, 6, 6- 
rh7y^-4-^'Ji/*;W -Y=y] ] , 2- 

(3, 5->*- t e r t -7f ;l/-4-k Ha + My 
V)V) -2-n--7*7 L ;l/x'Oi/SEex ( 1 , 2, 2. 
6, 4 -fcf-^'J vvU) , T-h^ + ~> 40 

(2, 2, 6. 6-rl-7>«f;l'-4-^'J->^) 

1, 2, 3, 4-7?>fh7*/l/**->l/-h, 1. 

2, 3, 4-7?yTh7Mt;yli:i, 2, 2, 

6, 6— -<y^/<f;i/-4-^ , J->V- hUf-y 

1. 2, 3. 4-7?yfh 
^A;l/#>Ki:2. 2, 6, 6-7^-7*7^-4-^ 

2. 3. 4-?$ZS7-Y : 7i3>\'if^W.t\, 2. 2, 

6. 6— ^v^^^b-4-tf^'j v'y— 0. p, 

P' , /3' -f h^y^b-S, 9- (2, 4, 8, 1 so 



0— t [5, 5] •7>r f 7J>') S?x* 

y-;i/i:oas^. 1, 2, 3, 4 -y^>f-b^i3)V 

Ml^mtZ, 2. 6, 6-f-h5'y7 L ;l/-4-t!^U> ? 

s-ntp, p, p' , /r — 7 L h-5'^7 : -;i'-3, 9- 

(2. 4, 8. 1 0— t h^^+^Xkfa [5, 5] "7 

[0 0 3 2] 1. 2. 2, 6, 6-^y^^f-;l/-4- 
tf-*D ^l/y^^U K 2, 2, 6, 6-7-h^y 
f-;u-4-fcT^y 5>;iot**y u-hfoty^-KT 

[0 0 3 3] fcfc, 7kttJ6»ffl€>*n»®«RaiJfc LTJSP 
e>*iT^£> 2-fc: Kn*-y- 4 — y h^S/— 5— Xjl/jfr 
^yy7i/yh'JtKU-Ki> #»«i©BWe** 

[0 0 3 4] sHUX^L/^^'J^ntf U-V^tD 

yt&feffltLT<toe>riT^z> [2, 2 1 -^^trx- 

(4-ter t -HcV^f-At? 3-S^<< h) ] -n-f=f- 
;l7;y-'y!r;W [2, 2' -T^kfX- (4-te 
r t-^i'^7x/'7l'h) ] - 2 -X^l/^S/^ 
75y-7W!i, #y?L&*5«fcim8E-fc Kn*-y^j 

# y 1 ii^-r «k, # y j: mm 

- \l H a * ~> * ;l/ n jK 'J ^— (Dftm* 5 1 € £2 C f 
[0 0 3 5] *LKJS*y v-te«S^«»iR»J*«ktf/* 

figfcfc^TS^-rs^ffis «j0R#y-7-* ioo~ 
^v^n* 5 ^vy ~>v }i^-r^73 

[0 0 3 6] *«W©?L»3fc#y fflJ*»«\ ±ESR 

[0 0 3 7] 5T^Ji:LT, v ? -n-^^7 c ;l'>'^U'- 

K v'-2-x^-;1/^n+>/;1/7^U— 

^L'-h, •>Vvf-y;i/7?i'-K y -r->;i/y^ 

->v v * * ?-)i>y $ u- vm<D-< y 7 * jvmmmi*. *j 

- n - 7=f-)l>T 'J^— V , ^7 h m<DT 
fUvWBIft, -y-n-7f;l/vl/-Ffff)7Wy 

hU-n- 7 h U- h «SO ^ x 

; eyy^l/i'^a^-hl|«D-i'^n>^i»^ 



(6) 
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Fs a^-s 2~io mm <o$m* y rfv-t§##*tf & n 

So 

[0 0 3 8] ajBM?y -?HOftfeicira4*S&rr « 10 

flteT, Rr^J<D^4nSt±^.SE^#UV— 1 0 0 
BMSKttLT 1 -5 0««»«W*L<, 
L < tt 5 ~ 2 0 Mg&T'ifc -So D V-tCRj^&J 

<0j5T-#'J T— OteiMtJ^ffliV-'il ttftiF £ LV\> ^Ofc 

?LS0S#y?'— i:L.Ttt#'J (DL-ftW 3:fc«:¥LB? 20 

P.JC»^L<li. L -?LS!*ffi^ 5 0 ~ 9 8 t D 

-¥LffiW4£: 2 - 5 Ot^fcSfe^y (D L — ¥1 

K) , D-as*M5o~9 8^%^ L-nmmiL 

^2~5 0t;V%t5:t,O#U (DL-5W „ ^U3 

— M&msut 2~7o ^e;i/% t ?immti 3 0 ~ 9 8 *:>v 

*7"Dyl#M2~9 0^e;l/%i:?L^#fiE 1 0 — 9 8 



[0 0 3 9] 

hsiot i~9 

<mmn&ic£ y.T-<ow»>miRo l —7 

(J-XT. L-LTDi:^?) , DL-77f H 
(D-ftSOtVL^SO^k WT. DL-LT 
Di:^?) , *5«fcO*x*'Jnl> K (JxT> GLDtV^) 
J&*nfniHtxf;|/*g^T 4 mWM LTfflS L 
fc. miS©e-*VD77 F> (JxT. CLi:v^5) ^ 

gK->7>fflll/cf7XS5K:«C, [«1] *3 

[«2] (C^-r»(D±|BL-LTD, DL-LT 
D> GLD, CL. *5£0\ ft*J«i:LT:t* 

ft* Life. RKJESSfcttEOSStBiJU S 
J; t>" (82) Ic^-rSSSTSP^LTm^^MS^'b 
fee SJ&ttTtfc SfSSggF*?^^ 2 OgiO^DD* 

L, ?WJ-7-p-i~p-9^ffc 0 t#?>nfc?L 
fti//wsi-> a y^Dv K f^-y^—'it (l-XTs g 

ram fejctf ram tc^-r 0 

[0 0 4 0] 
[«1] 

















msums 




p- 1 


P-2 


P-3 


P-4 


P-5 


L - LTD (Bfi®) 


100 


100 


90 






DL - LTD (SLSSIS) 






10 


80 


40 


GLD (MftSS) 








20 




CL 










60 


tttt <£BK) 


0.010 


0.015 


0.030 


0.015 


0.015 




0.15 


0.30 








m&um (°c> 


180 


180 


120 


120 


120 


g^ra (hr) 


4 


4 


60 


60 


60 


^fl (X 1000) 


162 


88 


427 


165 


99 



[0 0 4 1 ] 



t*2] 



50 



(7) 
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11 



12 







HSW7 


IS§gfll8 






P-6 


P-7 


P-8 


P-9 


L — LTD (Bjaffi) 


100 


70 


75 


50 


DL - LTD (figSli) 




30 


20 


50 


GLD (EgSP) 






5 




teast (fta%) 


0.015 


0.015 


0.015 


0.015 


S^Sffi (°C) 


110 


120 


120 


120 


2£B$m (hr) 


160 


120 


120 


120 


/TrS 


376 


410 


280 


354 



[0042] mmm i o~i 3 

<lfiSfBfak«»^U:«k*ftlfc*Jl« , Jv-o8WH>De a 
n Stark Trap «r«t^fcSfSfltC. (31 
3] lZ7jk?m(DtfifficD 9 0 % L -USE (KT, LAtV> 
3) , 9 0%D-ti (J-iTF, DAi:^5) , j^'Ja- 

CWT, HCAtl/^) 5:^tlfngAL, 1 5 Ot:, 
5 OmmHgT?3«fMSlH!bft*<67K*emff-efc». 
®5fs6. '2 gfcta*., 15 Or, 3 OmmH gT'ZZlC 

*28. 8 gt^i^i/x- r;b2 l . lkg^rin 
^ 1 5 0t, 3 5mmH gT-tt?«ffi47kSt£;^Tl/\ @ 

KRLfc. 2ttHfft, E^fcR*tf«*»** 4. 6 

* -> 5>SJiSSlcBI5«t3tcUTx 15 0TJ. 3 5mmHg 

V4 o*Ngis«fT^tf.uajHffiR«*fc. cvmmiz 



i*Lfi:v f 7x^l/X-f;M 4 k g^iPx.^f?L/c 
tJL 4 0iCJt*^LT, wai, u 10 

k gOn-^-y-VTSlHljJfe^LTe OU 5 OmmH 
gt'SHLft. CQgftttCO. 5N-HC1 12. Ok 
gi:x^y-;H 2. Okg^rtn^-s 3 5ttl Wft 
ffLfcaatau 60t\ SOmrnHgT-eiLt, HX 
^ 8 5 U -V— <DWM P - 1 0 ~ P - 1 3 

*f#fc„ }#^nfcP-l O — P-l Z^i^uu^VL.K 
20 jg«?U G P C (W-5x-> 3 ^n?b^77 

ra^KP- 1 OSrT-te h- h U^WCjgBSU HL 

5; #Uv-PtKDJS^yv-(D#WS«0. 2M% 

[0 0 4 3] 
K3] 





MM 10 




mmm 12 


MM 13 


*LK3R#y 


P-10 


p- ii 


p- 12 


P- 13 


LA (kg) 


8.5 


9.0 


10.0 


5.0 


DA (kg) 


1.5 








GA (kg) 




1.0 






CA (kg) 








5.0 




fiS CC) 


150 


150 


150 


150 


I^(mmHg) 


30 


30 


30 


30 


*#fffi (hr) 


2 


2 


2 


2 


as 


Mffi OC) 


150 


150 


150 


150 


E^(mmHg) 


35 


35 


35 


35 


B#FS (M 


42 


42 


12 


42 


9ti-m (x iooo) 


110 


110 


36 


70 



[0044] mmm 1 4 

<RTaiJW€)H«>EJS»»cAnfcL— 5^f-F 1 . 8 k 
g icZLWRtefo (itfi 8 7 M%) 1 . Okg Jfein*.* 
100°CIC*5^T, 2^fHi0SfeLfco ^iJlU/ifcCSS 



T-S^feo Mk. L At'J rfv— i; 3 o 

[0045] #i i ~ 7 , itmm 1 ~ 1 0 
■W!«iT?» e>nfc p - k p - 4 *3«ta* p - 5 *^n*-* 

n^oa^;I/A(c?g/gL OMEl 0M%) . fCA 



(8) 
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13 



14 



tS4] . c«7] c*8] ic^tmizmv 2 - 

(2* -tKD+->-5' -^^l/7i-W ^Wh 
V7V—A> TP , 2-tFD + ->-4 

-n-t?h+M>!/7i/y aXT, HOBhV 1 
3) £fcl±4- Kf->n+i/-2-t Fn^-^yy7 
QXT* DHB^3) *iina..J:<»#u Jfifl 

mzT®m*5c-£im£i^ i o 0(im(ogBM7 
-<;vLzmrc 0 n©fiajT*t#5>nfcp-2t5j;t/p 

- 3^yv^>^-7°vX h757lUgtta*m'»T 2 
2 O-acT&ltfcL&tf ?k [*5] $fct± [*6) 
"f fifing© (2, 2, 6, 6— rh7^f;I/-4 - 
tf-*'J vOl/) h CWT, HALtH), TP 

*fcW2- (2* -KKD*->-3' , 5' -S>-te 
r t -7f^7i-;l/) -OVhUTy-;l/ CfiTF, T 



10 



[*5] tcfcli CS6) tcjjVT jggT' 5 0 k g/cm 2 

[0046] mmm i ~ 3 *> zzfttsm ix-ity^ 

^fCBt^rfcl^) o 2 4 09*5*^4 4 BgK^-f^W* 

i:t>GPc KTtt^g^jjs bfco tp zmta 

U4^fintttlbft» (i±«09l) tctb^ TP^r 
iSiflLfc#'Jv-|US«a dUfigfiBJ 1 ~3) ttWe^tc^- 
»A<ai*J*tlT43«J, «pt, Jlfi6ff!l2fc<J:O r 3t?«Bg3f 

c«4] (c^-To 

[0 0 4 7] 
[*4] 







m&m2 




JtRflll 


ifcttW2 




p- 1 


p- 1 


p-i 


P-1 






mm 


TP 


TP 


TP 








0.005 


0.1 


5.0 


0 


0 


mm 






Mft 


mn 


mm 




0B 


152000 


152000 


152000 


152000 


152000 


27 0 


109000 


139000 


149000 


43000 


133000 


197 a 


36000 


108000 


129000 


*1 


106000 



mm 4 tszuimm 3 r-immm i tmrnicmtuc, 

BrjeB»«fflaos/-h©5ia3iaaiMi*fTofco »e> 
nz-cssis* [*5] tc^-r 0 

[0 0 4 8] 
[*5] 



30 







Jfc««3 


itttW4 




P-2 


P-2 


P-2 




MM 


HAL + TP 








0.5 + 0.5 


0 


0 


yuxlfi CO 


210 


210 


210 


am 




m& 




(MPa) 


0B 


68 


66 


66 


3*^ 


65 


49 


63 


6#£ 


61 


13 


60 



40 



l5fe«ttfJt«!!W5T»i*'>-h*gnK, itiSM 
[0 0 4 9] 



[«6] 




HJfeM5 










P-3 


P-3 


P-3 




us 


T320 










2.0 


0 


0 




0C) 


190 


190 


190 


mm 


Mft 




mm 




0B 


61 


63 


63 


(MPa) 




59 


52 


60 


6*J3 


53 


36 


55 



<D-^t t> g p ctcT^ft^isijjEL/co mznrcm 
m% mi) ic^f o 

[0 0 5 0] 
[*7] 



so 



I," 



15 





HSSM6 


itR#I7 


ifct*OT8 




P-4 


P-4 


P-4 




mm 


HOB 








1.0 


0 


0 






m& 






OB 


165000 


165000 


165000 


3*£ 


38000 


8500 
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